As the validity of Laplace's tidal equations is under discussion (Proudman 1942), I think it may be worth while to deal with a difficulty in their derivation pointed out once by Mr E. Gold (1926) in a discussion a t the Royal Meteorological Society. I t concerns the use of z, the normal distance from a standard level surface, as one of the position co-ordinates. The other level surfaces are approximately surfaces where gz is constant; but g varies by a factor of about 1/200 from pole to equator. Hence in an ocean 4 km. deep, if we take the standard level as mean sea-level, z on the level surfaces near the bottom will vary by about 20 m., which is much more than the height of the equilibrium tide. We need some explanation of why differences of pressure for constant z can be ignored, especially since the usual form of the equations suggests that the condition for equilibrium is th a t the pressure is constant over surfaces of constant z. Similar considerations apply to atmospheric motions.
and is constant over a symmetrized level surface. Let 6 be the angle between the normal to the level surface at the point considered and the polar axis (the geographic co-latitude) and (j) the east longitude. Then the directions of 0, (f) increasing are exactly orthogonal and are a right-handed set of axes. The elements of length for small changes in W, 6, < f > are dWjg, Rdd, mdfy, where g is lo of curvature of the meridian. Let the work per unit mass due to forces other than those expressed in U, done on a particle in a small displacement, be W 4-+ . The kinetic energy per unit mass is 2 T = R 262 + v72(M + < l> )2+'pz/g2, [ 20 ] ( 2) and Lagrange's equations give
Neglect squares of the velocities and eliminate 4* in favour of the velocity components 
In a fluid of density p we have
where ?7X is the potential of any gravitational forces not included in U. Also if is the distance from the centre
and if we neglect products of the velocities with the ellipticity we can make the substitutions 0777 . 0777 .
M =rcosd;
= " Sin#. 
The left sides of these equations are in the usual form. The explicit appearance of r in the first two on the right makes them applicable to a deep layer as well as one whose depth is small compared with the radius; they could be applied, for instance, to motions in the gaseous parts of Jupiter and Saturn. If and pi s a function of p only, then the equations are satisfied all time; this will be possible if is independent of t. Hence any non-periodic part of the gravitational potential, such as the asymmetrical p art of the earth 's field, produces no currents; it only makes p constant over the level surfaces with this part of the potential included, and need not be considered in tidal problems, as indeed we should expect from hydrostatic theory.
The advantages of the present derivation are th a t (1) it makes it clear why the terms in o>2 cancel exactly, (2) it shows th at all neglected terms are of the order of the ellipticity times those retained, (3) the velocity components u, v, w are strictly perpendicular.
The equation of continuity needs no special comment. In a deep layer it has the usual form for three-dimensional orthogonal co-ordinates; in a shallow one the form given by Lamb is correct when the Tong-wave' approximation applies. This approximation is fully discussed by Proudman.
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